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(54) CURABLE COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To impart a conventional hard and fragile 2-cyanoacrylate-based curable 
composition with flexibility by providing a cyanoacrylate-based curable composition containing a vinyl- 
based polymer having an acryl group in its end. 

SOLUTION: This curable composition contains, as main components, a vinyl- based polymer containing at 
least one group represented by the formula OC(O) C(R)=CH2 (R is hydrogen or a 1-20C organic group) in 
its end in its molecule and a cyanoacrylate-based compound. The main chain of the vinyl-based polymer is 
preferably produced by polymerizing a monomer, as a main component, selected from the group consisting 
of (meth)acrylic monomer, acrylonitrile-based monomer, aromatic vinyl-based monomer, fluorine-containing 
vinyl-based monomer, and silicon-containing vinyl-based monomer, although it is not limited to these. 
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«t0»*O<tt, 7^'J«xxr;^y7-a 
<B, 7^'j;i/S^;br*4 0 c 



50 
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[0020] m^a ( i ) (Dft+mft^. t^^it 

W-fyZrt-M (Mw) £3&¥:£tfH^I (Mn) CDit (Mw 

»*s»*0<> <fc«3#*0<ttl. 7fitT\ 2 

U < « 1 . 6 KT, S e>K'» * 0 < « 1 . 5 felT, S 6 

KJfTft 0 < « 1 • 4«T\ 3 6K:*?*0<ttl. 3«T 

pv^77^ - (gpc) vmi&r zoifiMbHBtn 

a£ ora^y x^u>yji^^ ifc^^tfH 1 
[0 0 2 M msfa ( i ) o^ncco^rtt^wiR 

ttttt***, 5 0 0-1 0 0 0 0 0Of5fflK*4©#*?* 
**©!RFtt36S»3*S tl«C < < , * te. 1 0 0 0 0 0 fcl± 

<a^>*«Diofcf-jWRa^» ( i ) 

**rr 4 * y v - £ tr^ji/^e y v- £ zmc^n.^ s 

[0 0 2 2] r— KtBtiEtt#£ 

OW^*^<*«:t#<J:^£Lfcia^iCB, CCD^v-£ 
jeoTO«^A3tittl«^»©«^a&s^* < ft: 4 £ 
ft, ^«»^j£<ttffi©W^*^f*U^»6ti«ct» 
[0 0 2 3] rw»7^*ju*^ffij tt 4 J?K* #5£<D 

*c j: o «gs £ 4 tr - Jimm&fctm h n 4 

C £ CC J: 0 ««SS!H-£'*jO O^SCDS 
^*#f#e>ft4 ry t*>y^#;kB£?£j £K£3Tr 
4 C £ *st * 4 . r ii j » , b^cD^ ^ 

0AscD^^Wfgs^**r4®i^iM'J^£*T'* 
«sfc£&T«»ffi-cHB*s*4. s/c±taco r— 

*4?cft#^S#ffi#j£< , 



(6) sRfBH 2000-1 19350 
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h3tei»£con»Sfc*4. 
[0024] cft6©»&ffi£ra:B«rtK rije>^7 

^Sloi>£$n4^^^^s^r*?)^6, #±jrj6 

^SBC 0 6c < < , ft+MfrttiOim* (Mw/Mn # 1 . 
1-1. 51*)l^ft*s»6hSiit>«c, ^^7- 

£ H*WJ©f±i&#Jt«: <t r a stc =a > h n - 
10 [0 0 2 5] se^r r y tr>y^^*;u«^ffij a, # 

^S5M&#$fe< . tt*WSl>«£0*»4 C £**T* 4 

±«c % ws:© < &«BS*w-r4 j e^v--*s^*©«affi 

*Ofl[«K:«A-r4 C £ 4 /eft. ie*^©** 

**^-r4fcf-JWR»^©»Ji*ffi£ 

Ul>feCD-C*4o 

[0 0 2 6 ] ft**, y tr>y*^£tti*IS«:*ji^r«, 

20 <«ytf>y»^fe**ti4. 4S«*>« 
*-c*4o ry b'>^7t?^jua^ffij t*SE*p»*tty 
ji/-^"r»BW«:wa23&s3te3tiri*4. ^©PS£UT 
tt, /c£x.ti^ + -^Jl/ • • Tj* • ^^^7JU 
y-y-xfM — (J. Am. Chem, Soc. K 19 
9 4^ 116*. 7 9 4 3H«C5^Sn4J:5tt3^Jl/ 
hsJ^Jl/^ y>«#*ffll»4fcO, v^p^:U^^-;l/ 
X(Macromolecules), 1 9 94f, 2 
7^ 4 7 22 8HCC^3ti4J:53tc^ hP*^K{b^«J 

30 ««HKffl£L/S»#JKtt^ftUK£ a r4 rM=¥-&»5 
Vij J (Atom Transfer Radi 
cal Polymer ization:ATRP)J^C 

[0027] r y K^tfjisJjjim&itii <Dtpr*b, m 

40 «OKW-©asa»^*^C£3&>6, t#«<DWIiES4# 
T4 tr^;U^s^f*<DiSiS^iS£ Lr ttS &&c#* L 

yjaszewski^, V f — • ^ ^ • T J V tf 
> • ^;^;bvifxf^ (J. Am. Chem. So 
c. ) 1 9 95^ 117*. 56141, v^n^rb 
(Macromol ecules) 1995 
2 81, 7 9 0 II, f-^x>X (Sc ienc 
e) 1 9 9 6^ 2 7 2t, 8 6 61, WO 9 6/3 0 
4 2 1^fR, W0 9 7/1 8 2 47-9&**4^ttS 
50 awamo t v^p^U^^.- ;UX (Ma c r o 
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molecules) 1 9 9 5$, 2 8t, 17211 

[o o 2 8 ] ^mmcte^x, cn^coo^^cDttiz 
{&m -f & ^ « w k $ij **j & & i4 #s % w ^ « wkb e> # 

[0 0 2 9] iS 

ffi&ttffll * ffl ^ tcM£ «c -z> i> r m m -? h . 



10 



[0 0 3 0] «pW¥4 - 1 3 2 7 0 6^&$RK^3ftT 
py>5BB©l^**#4#tt4 , ^BHff36 1-2 

7 1 3 0 6 n&m, Wit 2 5 9 4 4 0 2^$g, WfflBg 
5 4-4 7 7 8 2#4*WC7S3*iTlr>5J: ft?KKS^ 

[0 0 3 1] awe, y h->y5t?*;us^cr?i^rsi^ 

[0 0 3 2] ^cd*>*>, - hn + 5y Ht^4»tt£ 

i^1J-«S^^Fn + S/7 y-5^*JU ( = N 

«t5ttffc-&«BliOTB. RjEttSftfcl^ 2,2, 
6, 6 -a«S- 1 - b-^y is~)l>**ris : ?V>±})l> J P2> 
2, 5, 5 -mSk- 1 - fP'J^bt^i/^^ 30 



2, 2, 6, 6 --r h^ji^JV- 1 - f-^y 
W + ^^;KTEMPO) , 2, 2, 6, 6--r 
h5xf;b- 1 - y ^-Jb^ + ^^^k 2, * 



12 0 0 0- 1 19350 
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*2. 6, 6-fh7y^-4-t+V-l-t^'Ji; 
—jU^V^v^k 2, 2, 5, 5-f 
l-b'P'J^W + ^^k 1, 1, 3, 3-7* 

h^^^;b- 2 - av 4 is K y-;u**^5i>*;k 

N, N-^- t -^fW^^+^^^^^fW 
6ft& 0 ~ ha+V7 y-^^^;KDf^t>0 tc, #;bb' 

S*ri/)l (galvinoxyl)? y — "?Zsi3)l>^<D 

[0 03 3] ±fa^>^I^-F y f>^jfiFilW^^*;U* 
£3iJ<M#JE3ft£ 0 ^v^u** ^ f>^3fiji5^*;u 

[0 03 4] 9^^«**fi0rtt % «*<z>ffc£W* 

t-^AW^^^hi-h, t- 
n~ h yju©J:5a^^*JU|^ttT^fc^«l»©-5y 

[0035]Macromolecules 199 
5, 2 8, 2 9 93r«S3nt^SJ:5tc, =?Vii)\s 

[0 0 3 6 ] 

[ffcl 3 




ft #±0 r ^ 3 ftTl > £ J: *> 7KKS»CD-e f £S £ Wt 





C8) 



13 



[0 0 3 7] ±!B<D^ Fa + y Yil^W* ^(Dz? Vt) )l 

[0 0 3 9] coi?8«i7y*;«^'CB l WtS^a 10 

[0 04 0] *#WtC«^-rS35c6tf, 
C 6 H 5 -CH 2 X. C 6 H 5 -C (H) (X) CH 3 , C 6 
Hs-C (X) (CH 3 ) 2 

(fc/tU ±<Dit^^P. C.H 5 «^*^;U*. X«* 
fR. *SR, StdtteVm) 20 
R s -C (H) (X) -CO,R\ R s -C (CH 3 ) * 

R B R 9 C (X) -R l0 -R ll -C (R 7 ) 

^HWiK, R\ R 9 t***> Ssfctt. 

— 2 ocd l ficDT;i^;ua, *fc«r^^ 
l0 te, -c (o) o- (x^x^S) . -c (o) - 

(^r FJ6) , Sfctto-. m-, p-r7*~U>S s R 
11 tiH^IS^, SfcBKHR 1 - 2 0 CD 2 ficDW1^S-C 

e>ns, r 8 iRn*ffiffi^^^r3»SLr^tt#^ 
[0 043] -«8r^?n^, 7;^-;H*st 

XCH 2 C (O) O (CH 2 ) n CH = CH 2v H 3 CC 
(H) (X) C (O) O (CH 2 ) n CH = CH 2 , (H 3 
0,C(X)C(0)0(CH 2 ) n CH = CH 2 , CH 40 
3 CH 2 C (H) (X) C (O) O (CH 2 ) „CH = CH 



ffl 2 0 0 0 - 1 19350 
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(X) -C0 2 R 6 , R s -C (H) (X) -C (O) 
R 6 , R 5 -C (CH,) (X) -C (O) R\ 
(«*, R'teJrtfR'fcfcK— Sfcttaft^t, 

teT^i^uS, xt±*3R, *SR, * few 3*5*) 

R 5 -C 6 H<-SO,X 

Xtt**, JUS, S/c«3^5R) **5»ftf6n4. 

[0 0 4 1] tr>^5^^;u 
*M»3U*^ o y Xb* ^;Mt^ t>S c <t 4> -c 



[0042] Tw-frttm^zmi&^v^itibt 

= CH, (8) 
*, nl*0-2 0<DHifc) 

XCH,C (O) O (CH,) n O (CH,) .CH = C 
H 2 , H 3 CC (H) (X) C (O) O (CH,) n O (C 
H 2 ) B CH = CH,, (H 3 C) 2 C (X) C (O) O 
(CH,) n O (CH,) „CH = CH 2 , CH 3 CH,C 
(H) (X) C (O) O (CH,) b O (CH,) ,CH = 
CH,, 
[0 0 4 5] 
Ut3] 




2 v 



[0 044] 
[ft2] 




C0 2 (CH 2 ) n CH=CH 2 



50 



C0 2 (CH2) n 0-(CH2) m CH=CH 2 



(±^<D^(fCis^X , Xl**SR, j»R> £/t&*3^ 

nttl-2 0©8», mtt0-2 0O8«) 
o, m, p-XCH 2 -C B H 4 - (CH,) n -CH=C 
H 2 , o, m, p-CH 3 C (H) (X) -C,H,- (C 
H,) n -CH-CH 2 , o, m, p-CH 3 CH 2 C 
(H) (X) -C,H«- (CH,) „-CH = CH 2 , 
(±ia©«&3C«C*Jl»r l Xt**3R, £/tte3^ 
SR, n«0-2 OO^Ifc) 

o, m, p-XCH,-C B H 4 - (CH,) „-0- (C 
H,) B -CH-CH,, o, m, p-CH 3 C (H) 
(X) -C 6 H 4 - (CH,) n -0- (CH 2 ) ffl -CH = 
CH,, o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 
(CH,) n -0- (CH,) B CH = CH„ 

(±iacDS^:^4o^r, x«*ir, 9km* 



(9) 
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m, n 1 — 2 0 ®Sg£fc, m(iO-2 0M) 

o, m, p -XCH, -C 6 H 4 -O- (CHJ„-CH 

= CH 2 , o, m, p-CH 3 C (H) (X) -C 6 H 4 - 

O- (CHJ n -CH = CH,, o, m, p-CH 3 CH 

2 C (H) (X) -C 6 H 4 -0- (CH,) n -CH-C 

H,, 

JR, n^O-2 0<D&$k) 

o, m, p -XCH 2 -C 6 H 4 -0- (CHJ n -0- * 

H 2 C = C (R 7 ) -R ll -C (R 8 ) 
(3OT», R\ R\ R\ R l \ XttiBafCHt, R 1 2 

fiea^. -c co o- (^r;H) , -c 

(O) - (^rhS) % Sfctt, o-, m-, p-^i^ 
R ll «it«iB-&, ^/di^tl-2 0(D21^Ii 



ffl2 0 0 0-l 1 9 3 5 0 
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* (CHJ „-CH=CH 2 . o, m, p-CH 3 C (H) 
(X) -C 6 H 4 -0- (CH,) n -O- (CH,) .-C 
H = CH 2 , o, m, p~CH 3 CH 2 C (H) (X) - 
C & H 4 -Q- (CHJ.-O- (CH 2 ) B -CH = CH 



>»^ffittttSftTi»a<DT\ R 12 churc (o) o 20 

86t*ott«l:^. R 1 1 ^Itg^ T & t > ate , &t 
3R-^ny>*S^*JSttffcT*fcaMc k R 12 <b LtttC 
(O) OS, C (O) 7i-l/>I^ffSLK 
[0 04 6] — jKaS9 ©{fc^WiftftWCcW^f-Stt h 

CH 2 =CHCH 2 X, CH^C (CHJ CH 2 X, C 
H 2 = CHC (H) (X) CH 3 , CH 2 =C (CH 3 ) C 
(H) (X) CH 3 , CH 2 -CHC (X) (CH,),, 
CH 2 = CHC (H) (X) C 2 H S , CH 2 = CHC 30 
(H) (X) CH (CHJ CH, = CHC (H) * 

R 8 R 9 C (X) -R 10 -R la -C (H) 
b (Y) b O] „- S i (R 14 ) 3 _ a (Y) 
(S** R\ R\ R\ R 1C \ R x \ XttigaCcH 

T'J-JH, T^^+^S, *fctt(R' ) s Si 
O- (R* 1^2 00 1 «)flMfc*iaEt?ft o 

iio t^snify w^V'>n+'>i^u ( r 13 
*/c«R i4 *52ffluy±??aE'r4<b#, *n6«i-t* 40 

*#stt»**u Y^2fla«±??aE'r*<i:#*n6« 

[a]^c£>^Tk<£< % gtc^ti^fci^o alio, 

1,2, £/c«3£. bttO, 1, £/cte2£^ 

To mtJ0~l 9©K»r*S. /c/cU a+mb^l 

r»4c iiisarafcoir*) 

-ttse 1 0 ©ft^rtu* *(*««:«7iw 6 , 

XCH 2 C (O) O (CH,) n Si (OCH 3 ) 3 , CH 3 

C (H) (X) C (O) O (CH,) „ S i (OC 

H 3 ) ^ (CH,) 2 C (X) C (O) O (CH,) „S i 50 



JR. nttl-2 0©a mteO—2 0<DH$0 

(X) -R 12 -R 9 (9) 
•X (X) C 6 H 5 , CH, = CHC (H) (X) CH 2 C 
6 H 5 , CH, = CHCH,C (H) (X) ~CO z R, C 
H, = CH (CHJ 2 C (H) (X) -CO,R, CH, 
= CH (CHJ 3 C (H) (X) -C0 2 R, CH, = C 
H (CHJ S C (H) (X) -CO z R, CH, = CHC 
H 2 C (H) (X) -C 6 H S , CH, = CH (CH 2 ) 2 C 
(H) (X) -C 6 H 5 , CH, = CH (CHJ 3 C 
(H) (X) -C 6 H 5 , 

(±!E©;&i£K::fol,>T, XtiiSsR, MM. %td<zav 



T 



o m-, p-CH,-CH- (CHJ „-C 6 H 4 - 
SO,X, o m-, p -CH, -CH- (CH,) n - 
0-C 6 H 4 -S0 2 X, 

(±iaCD§^C*5^T, XfctfftjR, *3R, £/£«3^ 
JR, nB0^2 0©fflS)fr*4. 

[0 04 8 ] ±iaae«ti4^y;Ht%W"rswa^ny> 

fltit 4 & S ft £ □ 

(R 7 ) CH, - [Si (R 13 ) 2 _ 
(10) 

(OCHJ 3 . XCH 2 C (O) O (CHJ „S i (C 
HJ (OCHJ CH 3 C (H) (X) C (O) O 
(CHJ n Si (CH,) (OCH 3 ) 2 , (CH 3 ) 2 C 
(X) C (O) O (CHJ „S i (CHJ (OCH 3 ) 

2 > 

(±IBCD&^cfc^T, XttttJR, **, 3^*t ntt 
0-2 0©«». ) 

XCH,C (O) O (CHJ n O (CHJ m S i (OC 
HJ 3 , H 3 CC (H) (X) C (O) O (CHJ n O 
(CHJ m S i (OCHJ 3 , (H,C) 2 C (X) C 
(O) O (CH,) n O (CH,) B Si (OCHJ , % C 
H 3 CH,C (H ) (X) C (O) O (CHJJ (CH 
J. Si (0CHJ 31 XCH,C(0)0(CHJ„ 
0(CHJ,Si (CH 3 ) (OCHJ 2 , H 3 CC 
(H) (X)C (0)0(CH,) n O(CH,)„-Si 
(CHJ (OCHJ,, (H 3 C) 2 C (X) C (O) 
O (CHJ n O (CH,) a -Si (CHJ (OCHJ 



17 



CH 3 CH 2 C (H) (X) C (O) O (CH,) „0 
(CH,) .-S i (CH,) (OCH 3 ) 

(±lBo#^cfc^r, xtttt*. MM. avm. ntt 

l-2 0(Da m«0-2 0«) 
o, m, p-XCH 2 -C 6 H,- (CH,) 2 S i (OC 
H 3 ) 3, o, m, p~CH 3 C (H) (X) ~C & H 4 - 
(CH a ) ,S i (OCH 3 ) 3 , o, m, p~CH 3 CH 2 
C (H) (X) -C 6 H 4 - (CH,) 2 S i (OC 
H 3 ) 3 , o, m, p -XCH 2 -C 6 H, - (CH 2 ) 3 S 
i (OCH 3 ) 3, o, m, p-CH 3 C (H) (X) - 
C.H«- (CH l ) 3 Si (OCH 3 ) 3 , o. m. p-C 
H 3 CH,C (H) (X) -C,H 4 - (CH,) 3 S i (O 
CHJ Sl o, m, p-XCH 2 -C 6 H 4 - (CH,) 2 
-0-(CH 2 ) 3 Si (OCH 3 ) 3 , 0, m, p-CH 
3 C (H) (X) -C 6 H 4 - (CH,) 2 -0- (CH,) 
3 Si (OCH 3 ) 3l 0, m, p-CH 3 CH 2 C (H) 



(10) 1#M 2000-1 19350 
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* (X) -C 6 H«- (CH,) 2 -0~ (CH,) 3 S i (O 
CH 3 ) 3 , o. m, p -XCH 2 -C 6 H, -O- (C 
H 2 ) 3 Si (OCH3) 3 , o, m. p - CH 3 C (H) 
(X) -C 6 H,-0- (CH 2 ) 3 Si (OCH 3 ) 3l 
o, m, p-CH 3 CH 2 C (H) (X) -C 5 H 4 -0- 
(CH 2 ) 3 -Si (OCH 3 ) 3 , o, m, p-XCH 2 
-C 6 H 4 -0- (CH,) , - O- (CH, ) 3 -S i (O 
CH3 ) 3, 0, m, P-CH.C (H) (X) -C 6 H 4 
-O- (CH,) ,-0- (CH,) 3 S i (OCH 3 ) 3 , 
10 o, m, p-CH 3 CH,C (H) (X) -C 5 H 4 -0- 
(CH 2 ) ,-0- (CH,) 3 S i (OCH 3 ) 3 , 

JR) mmtf 



(R 14 ) 3 _ fl (Y) a S i - [OS i (R 13 ) ,. b (Y) b ] .-CH.-C (H) ( 
R 7 ) - R 11 — C (R 4 ) (X) -R 12 -R 9 (11) 

H 2 N- (CH,) „ -OC (O) C (H) 



R 



1 3 



R 



1 4 



(S*. R\ RV R\ R*\ R 12 

a, b, nu X, Y«±ffBtcHD) 

CW^ftl *ft W ^C^iJttiT & tt 6 « , 

(CH 3 0) 3 S i CH 2 CH 2 C (H) (X)C 6 H 5 , 
(CH3O) , (CH 3 ) S i CH,CH,C (H) (X) 

C 6 H 5 , (CH 3 0) 3 S i (CH 2 ) 2 C (H) (X) - 

CO,R, (CH 3 0) , (CH 3 ) Si (CH 2 ) 2 C 
(H) (X) -CO,R, (CH 3 0) 3 Si (CH,) 3 

C (H) (X) -CO,R, (CH.O) , (CH 3 ) S i 
(CH 2 ) 3 C (H) (X) -CO,R, (CH 3 0) 3 S 
i (CH,) 4 C(H) (X) -C0 2 R, (CH 3 0) 2 
(CH 3 ) Si (CH 2 ) 4 C (H) (X) -CO,R, 
(CH 3 0) 3 S i (CH,) 9 C (H) (X) -CO 

a R, (CH3O) , (CH,) S i (CH,) 9 C (H) 
(X) -C0 2 R, (CH 3 0) 3 Si (CH 2 ) 3 C 
(H) (X) -C 6 H 5 , (CH 3 0) 2 (CH 3 ) Si 
(CH 2 ) 3 C (H) (X) -C 6 H 5 , (CH 3 0) 3 Si 
(C H, ) 4 C (H) (X) -C B Hs, (CH 3 0) , (C 

H 3 ) Si (CH,) 4 C (H) (X) -C 6 H S , 

(±e©#*tc*5i»tr, xitxmm, mm. SMtav 



20 



(R) (X) 

(±K©*A{ctei*r, xrats*. Mm. *fctta-5 

m, Ria*^^*fcttft3R»l--2 OCDTJI/*^*. 

>tt*^*-;U{fc£>«& OTttftfCRjesn^ TIB© 

[0 0 5 1 ] 
Hfc4] 

o 



30 



[> (CH 2 ) n 




IS, Rtt^SRW^-Sfcttftl 

7 y -^I, r^+^fi 



UR. &fct£3^ 
1—2 OCDT^+^S, 
ntt 1-2 OOUgO CO 



^ v R«K*»l-2 0CDT^ + ;US. 7V-;H, T 

HO- (CH 2 ) „-OC (O) C (H) (R) (X) 
(±BB<D#5£K:telr>t:, XtttSiR. HJR, StcteB^ 



7'J^H, T^^+^S, n« 1 — 20 CDS 
;b * - >M ilt \m K R5E $ nT , TIB© J: 5 ft 



40 ^-rsi^^enSo -eti6o*(tWiL/Ttt, 

o-, m-, p -XCH, - C 6 H 4 -CH 2 X, o -, m 
-. P-CH 3 C (H) (X) -C.H«-C (H) 
(X) CH 3l o-, m-. P- (CH 3 ) 2 C (X) - 
C,H 4 -C (X) (CH,) , 

(tctcL. ±IB*W, C § H 4 tt7x^l/>a**T. X 
tttttJK, **, S/cte3^iR£**r) 

RO,C-C (H) (X) - (CH,) „-C (H) 
(X) -CO,R, RO,C-C (CH 3 ) (X) - (C 
H, ) n-C (CH 3 ) (X) -C0 2 R, RC (O) -C 
50 (H) (X) - (CH,) n -C (H) (X) -C (O) 
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R, RC (O) -C (CH 3 ) (X) - (CHJ „~C 
(CH,) (X) -C (O) R 

^S*/cB77WJl/i4it. n tt 0 -~ 2 0 ©fflft* 

XCH 2 -C (O) -CH 2 X, H 3 C-C (H) (X) 
-C (O) -C (H) (X) -CH,, (H 3 C) 2 C 
(X) -C (O) -C (X) (CH,) lt C 6 H S C 
(H) (X) - (CH,) „-C (H) (X) C 6 H 5 

0-2 0©fflR**r) 

XCH 2 C0 2 - (CH 2 ) n ~OCOCH 2 X, CH 3 C 
(H) (X) C0 2 ~ (CH 2 ) n -OCOC (H) 
(X) CH,. (CH.) 2 C (X) C0 2 - (CH,) „ - 

OCOC (X) (CH 3 ) 2 

(±iESt*. n(il-2 0(DB»*«f) 
XCH 2 C (O) C (O) CH 2 X, CH 3 C (H) 

(X) C (O) C (O) C (H) (X) CH 3 , (C 
H,) ,C (X) C (O) C (O) C (X) (CH,) 2 , 
o -. m-, p-XCH 2 C0 2 -C 6 H 4 -OCOCH 2 
X, o-, m-, p-CH 3 C (H) (X) C0 2 ~C 6 
H 4 -OCOC (H) (X) CH 3 , o -, m-, p- 

(CH,) 2 C (X) C0 2 -C 6 H,-OCOC (X) 

(CH,),, o m-, p-XS0 2 -C 6 H<~S0 2 
X 



Jtt«rStt*W»Sfc»tc2 i 2' -t'fj^s 



21fflCDiS{bUf*^^A<Dh 'JX h 'J7 *x;l, 
4>m* (RuCl 2 (PPh 3 ) 3 ) fcM^cbL 

>$£ W (FeCl 2 (PPh 3 ) 2 K 2 iffiCDx ^ *r)]/<D 
fc'X h 'J 7*^*^7 4 (N iC ] 2 (P P 

h 3 ) 2 ), Rtf, 2ffic£>x *$r;KDfc:* h 'j 
7 -f (NiBr 2 (PBu 3 ) 2 ) fc, MliLt 

ware**. 
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30 



40 
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[ 0 0 5 3 ] iffiX^KfEtt, ftsaS«Xtt*«©«B«* 
h;Ux>flE<D^b***S* ; ^x^;U-x-T-;k 

4v?*)\/>r by^(D^r t>mmt&; x£ 

yjUrj-;^ tert - ^^viUT^a— JU^QTfr^ — 

«Si;7th^h»JJk ^at'^Fy^ 

£ D chSli, *^tt2SKLb*a'&LTffl^SC:4 
#5^*4. S/c, xv;U^a>3R*>L<BjHIBIfi*ftC 

-So 

[0 0 5 4 ] COS^ti, HBEttStittl***, 0-20 
0 o CCDtEfflrlT^Ccb^t;^, J3F$0<«, SS- 1 5 
0°C(DiSfflT£>& o 

<M^f* ( I ) 0*« # &«6»©*AO«tS>filTK:, X 

[0 0 5 5] ( I ) l r 

^3ftS**iiATS:frffi<tOTtt. RK£tt3*itci> 

CD— ISA 2 S ti S 5S4B«Jfi*Wi- S * u ? y >^fi 



(3) 

1 -2 OCDWSS^ 



50 



-CR a R 2 X (2) 
(A4 3 , R\ R 2 B, b*x 

M f "OC (O) C (R) =CH; 
(A*, Rtt**, 

S S ft * ^ b^«f i © JS JSK: J: * *& 
XC (O) C (R) -CH 2 (4) 

*- h^b^Bjistss*, K^vm-hSi-is 

a5r^Stiifb^«i<DJgj£«:J:4*ffi. HO-R' 
-OC (O) C (R) =CH 2 (5) (S*. Rtt* 
R3R» 1-2 0 R' \Zvi 



(12) 

21 

S»8R2-2 0<D2if<Z)W«***r. ) 

(ii) cc— ttS6r*tosti5^r-r*{b^» 

XSiR 2 -G-C (O) C (L) = CH, (6) 

jfcfcttSKiaBRSft. Xtt^jc^JBttatrftD, Gtt 1 
fed: O'L B7WRJ0R-?- * fctt jgXtt 1-20 <DW1$S<£ 0 10 

iijR3ft£) 

«t cc c ft e> cd ^ ffi k o t, > r m *c mm r * „ 

CD— «5£ 2 r» 3 ft £ 3£S«3S: £^rT £ * U 7 -f >.^S 
^{*<h, — JKS 3 3 ft £f b^f»<b <Dfx.&C£Z>Ji 

-CR l R'X (2) 

fawsccjs^uytao xit xa» 20 

) 

M + "OC (O) C (R) = CH 2 (3) 
(S*. R»**, Sfctt, «*«1--2 0CD*SB6* 

^>^RTo ) 

[0 0 5 6] — ttSC3^3ft4ft^W4 0 T IB 
JESftttl*^ RO*ftWiLtB, Wfctf* -H, - 
CH 3 , -CH 2 CH 3 , - (CH 2 ) n CH 3 (ntt2-l 
9CDgf&£frr) , ~C 6 H 5 , -CH 2 OH, -CN % 
^ftfetl, »*L/<tt-H, -CH 3 t*5. 

bvv&Jty, xvyj»j*y. *ScfcD f 4*ar>^^ 

^A>f * >#W*>ft£« 4JST>^r^ r > A^^><h L 40 
4 6 ft* &£L<tej-hWAj*>, il 

~5^S, Efrcjff*u<«i. o-i. 2^fir#>£ 0 
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75 F\ ^^f;b7-feh7 5 F\ -M^IM U 
JCBttT^MaBIBJESftttlr^ 0°CT\ 

<m&W ( I ) ©*«W«B»O*A®>±E0O*ffiCC 

5* 3 ft £ { b£W £ <D J5 cfc S T^iSo 
XC (O) C (R) =CH 2 (4) 

— «55 4 3 ft 4 f t&$9 1 L X lift ic Rgffi 3 ft ^ 
RO^^IIiOrtt, wui* -h, -ch 3 , - 

CH 2 CH 3 , - (CH 2 ) n CH 3 (n«2- 1 9 0lg[ 
«r^r) , -C 6 H 5 , -CH 2 OH. -CN, #^tf 
6ft, *?£L<te:-H v -CH 3 t^^ 0 

[0057] 3^iSic*»**wrsfcr^;^a^tt«. 

^ey ^-^a^rT^^ffi, 7j<SSS^}#o>fb^ 
tCctOHJtSftS^, »SEl/<Biff# , r**. cfteo 
■T4*ffittHS3ftar^ tiTOJ: ^&^ffi^^3 

ft4o 

[0 0 5 8] (a) 'Jt:>^ ^^JUS^^Ccfc 0 

5 > TsE-flgS: 1 2 l¥-CH 3 ft 4 

o{b^W** 2 CD^ -/ 1 L X JSJ£3#4^ffio 
H 2 C = C (R 1S ) -R u -R 17 -OH (12) 
(5**, R 15 ^^l-2 0CDW^aT7K^S/c^^ 

fecfc^o R 1B «-c (o) o- (xxf;H) , Sfctt 

o-, m-feKBp-^sr-l/^ltSt. R 17 BiS 

<t ^K3R» 1 ~ 2 0 <D 2 flS<DW«at**-r. R 16 ^xx 
-r;uS(DfeO« (^*) 7^»JU-F^tet R 16 ^ 
^^^U>S<Dfe<D«^^U>^CD{b^'C*4o ) 

»#fiFO<b^»*JSB 3 if 4 mm ficMHK a i , W «: 
[0 0 5 9] (b) y^^^Ml^cJ:?)^^ 



(13) 
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[0 0 6 0 ] C(DJ;5tt<b^*<bL/Ttt«FCC|iBe3tia 

H 2 C = C (R x5 ) -R ls -OH (13) 

R 15 «±3iL/cfcCDch[l]tir^^o R 18 «HIi 

JifB— 1 3 tC^3tiS{fc^«i LTttWCCRSSti 
ten**. A*#&»T?AS±t>5C±*>6, 10-^> 
r-fey-Jk 5-^+-fey— Jk ryw^- ;ucDcfc 10 

(c ) #11*4 - 1 3 2 7 0 6#S^fc±*fcBM*3;h4 
«S2 , r*3h4K*-^ay>IS^*4>tt< ±fc lffl 

CC*"T £ x Jl^S^tt©^ p y > * , Jjn*#ft? A £ n 

(d) JK-?^tt"7^*^S^cJ:0f#6n?>— «S;2r 

«3hSR*-^ny>i&^*4>ft< <t*> i faw-rstr 

[0 0 6 1 ] 

M + C" ( R J 3 ) (R 2 4 ) - R 18 - OH (14) 

R 18 ^±aso/ctcD<b|iHir A£ 0 R^teJ:^ 

^1-1 0CDT^*Ji/S4>L< «7i^;US**^"o 
R 23 4sJ;^R 24 4)^-?-gR3IS<t LtK, -CO,R (x 
Xfi«) , -C (O) R (yhS) , -CON 30 
(R,) (75F1), -COSR(?*x^ 

a) , -on (x h , -no, (x has) m 

ft*»6-2 0(DTU-JHI*fc«K*»7-2 0 
OT5^*JHSr*5, »4U<ttft3Rttl-l 0C0T 

L< te? *x;i,gT>*4o R 23 :fcJ:^R 24 <h 
Lttt, -CO z R, -C (O) R*J<ttf-CN*s#K: 

) 

(e) I^-i 1 ^«j^^^;«^CcJ:^f#6n^>-^2'C 
*3ftS«*-^ny>|&<&*4>ft< ±*> lfitfSt 40 
x;WR3t-&i*CC % CTxtfffii&CD<fc ^tc#JS*f*A€>n« 

[0 0 6 2] ( f ) l^JHBO^oy^, *?* L < « 

py>%7ki$»^Kftstcaj»-r€>^. ho-r is so 



SB 2 0 0 0 - 1 19350 
-0"M + (15) R 18 ^oJ:CKM + «±iEL/c*> 
HO-R 18 -C (O) 0"]VP (16) 

£o ) 

*#6^T?tt (a) - (b) ©<t 6&*B0l*»A-ri* 

(b) <D:frfe&S3 6tt*?*lA>o 
[0 06 3 ] tfc(c)-(f) ©«fc5ttR3R-^ny 

>*S^*5i>a< it i flw-r4exjus»^#©^oy 

>*Safe-rsC<bCCcfcf3 7jclBI«:*Ar4»^«, »o» 

3 §*r ( f ) <Dj?&&2 hi<m% l 

n. 

<S^f* ( i ) ©*« , ff*3l(D*A®>±fia®©*ffi«: 

®**SCC7j<B!««:WrS t*x;U^fiS^*CC, W y W 

3S5T^3*lSfb^«J±<Dj^*CJ:S#ffi 0 HO-R* 
-OC (O) C (R) =CH 2 (5) R«7K 
X. Sfctt. -2 0©W«BIS:*-r o R' 

5 r « 3 ti S ^ b^$5 £ 0 T tt»CC Rg 3 ft ft I > 
R©*<*WiLTtt, fl&Rtf* -H, -CH 3 , - 
CH 2 CH 3 , - (CH 2 ) n CH, (n«2 — 1 
**-T> fc -C 6 H 5 , -CH 2 OH, -CN, flfj&sftf 

e>n, j?*l<«:-h, -ch 3 t**& 0 j*{*ttftft£ 

ifei LTtt, ^ y JUK2 - b Fp + ^^otW 
tf6ft£ 0 

[0 0 6 4] **cc*BaS*wr*trxju*M^#tt, 

±120)31 0 o 

[0 0 6 5 J t?-fV^T*-Mb£Wtt, #&c|ifi;E£ft 

ft i »jw, ee*^*n<D t>o4^rhtttffltici 

0M.tt> U>y-fV^T*- K 4, 4' - 

y^7*-k +^yu>^>fvs/7*-h, y^+-> 

U>^>f VS^T*- 1, 5-^7*U>^^V^ 
7*-K 7j<^b> ? -7^x;U^ a?>> 5 ^ vt^r*- h, 

*3R{bhJU>f u>5^-f vs/T*- 7j<s>fb+>"; u> 

*fc^O?^-fVJ/7*-h4*fflltfcito 

[0 0 6 6] J: ti-T ^tifcWIRttS^rfcabCctt, ^ 
i S«-/y^r*-hft^* (b) Wittf. -\ 

*tf ^^u>^-Yy t^T*- h, 7K^{b^y aixji/^ ^ 
>y-fy^r*- hf©^ta«:Si&c^^>fv^7* 

<S^tt ( 1 ) ©**-Slte*©aiEA©>±K©0*ffiCC 



25 



(II) cc-«5«6r*to3n5^^*{b^«! 

XSiR 2 ~G-C (0) C (L) = CH 2 (6) 
(S*, Rtt 1 ~ 1 4©«*JR^*WT4«{b**»* 
fctt 1 - 1 0 ©KSIT-?: ^ ^ D y >{t^bKil 

*^afi[fcaw!sh, xtt**»jWtt«-c*o, g«i* 

-[Si (R J ) 2 _ b (Y) b 0].-S i 



7-2 0077^1, SEfctt <R' )jSi- 
(R' 0©l«OKfb*3R»r*oT 1 

3i^R' t*i*i^T*oT , M&oTi>T fc<fc 
t^$n^ f ytwv^n+^a^i, r 3 £ 
/c«R 4 ^2<HJM±??ar-2><h#, -en^^im— T*o 

Tkcfc<, «ttoTl>TfcJ:l>. Y^7KMS^T 0 a 
BO, 1, 2, £/cte3£, *fc, b«0. 1, 
2%ijk? 0 m«0~l 9CD1SKT*S. /c/cb, a + m 
b^lt*SCi«:i»fitSt>©iTS. ) 

— SJS7(Cfcl^m= 0tt^^>7 20 

[0 0 6 8] R 3 WtfR 4 ©*WJiUtit RJEttS 

- (CH 2 ) n -CH 3 , -CH(CH 3 ) - (CH 2 ) n - 
CH 3 , -CH (CH 2 CH 3 ) - (CH 2 ) n -CH 3 , - 
CH (CH 2 CH 3 ) -C (CH,)' 2 - (CH 2 ) n - 
CH 3 , -C (CH,) (CH 2 CH 3 ) - (CH 2 ) n -C 
H 3 , — C B H 5 , — C B H 5 (CH 3 ) , ~C 6 H 5 (C 
H 3 ) 2 , — (CH 2 ) n — C 6 H s , — (CH 2 ) „ — C 6 H 5 
(CH,) , - (CH 2 ) n -C 6 H 5 (CH,) z 30 
(ntt0«±©S»T. SSO^tfft*tt«2 0«T) 
S^f* (II) <Di<"7 s-)l>mt Lttt, 3 ^Cfl^tfj 
CC«. -Si (CH 3 ) 2 OHWiU^ 
[0 0 6 9 ] feTRc4>&< i*>— OtD^iBCC^^^-Jl/ 

a*w*r4trj=.ju**^* (in ©ujsfficcoiiTtt 
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* - 4 CDKSRJS^ «rfl"r-5TJU*U>* + ->K ST * 0 . 

»?3fta) 

tf-;u**^f* (ii) ccoiiTBtwrs. 

[0 06 7 ] (I I ) <Z)^>^y -JHH Pfi^« 

(R<) 3 _ B (Y) . (7) 

Si t FP^y^ft^o>r^f ft^t?t FU5> 
[0 0 7 1 ] CCDXfM&CO^Ti¥JNHCCBtt?a-rio 



flrtDWftSffitt, «TCD (A) - (C) &C*Jl>TJW* 
WfrC flK* L Tl&Hj^ -5 3W C ft 6 PR^ 3 ft Z> CDT« tc 



(A) ^^^JUS^ccJ: 0 tr-;u 



7R: 



(B) ^py>w< ifciiwrst'^ 

C(D^ny>aiUT«, ffiSSBStittli 
— «S2^Sft**><D**#*L<r». 
-C (R 1 ) ( R 2 ) (X) (2) 
(iW* R^cfccm'tttf^l/^fc^ v-cox^u>tt 
^»ffl»CCtt^Ofc**a-j- D Xtttt*. ****** 3 
^l^S-To ) 

( c ) jmm*'j>tj: < t i> i flw-r a t?~- 

[0 0 7 2] iia^J&iS (A) ©«£{*£«5CB«7JI< 
^ftWCCB^CCca^a (A- a) - (A-b) 
[0 07 3 ] (A- a) U t*>^^^^;ia^Ccfc<9 fcf 



mistry vol. 42, p. 142 (19 
9 5) (DP. D. Lickis s JHT# 4. 40 tt©TJl/^-iHfeb iCfS^ttOffi^T^^r-^S^rfif 1 

[0 0 7 0] 36*WCCtt, S^f* (I I ) tt. 



H 2 C = C (R 15 ) -R 16 -R 17 -C ( R 1 5 ) =CH 2 (17) 



(S*. R 15 B±i£n0/ct(Di|a]t«T*4 o R 16 «-C 
(O) O- (xxfjH) , *fctto-, m-feL<« 

cD2ffi(DWSS^^-ro R 16 ^xx^;UScDfecDB (^ 
«X^-U>3SCD{b^T*€)o ) 



7 ^-=-U> 



o m , p - 
; -CH 2 
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CH 2 -0-CH 2 -^~0-CH 2 -m<D^-^)l^ 
«rd t? T Jl/ + U >S«39S«^ 3 ft 4 D 

[0 07 4 ] ±ia-flss; l 7 ©{b^fto^-cfe. A^^ 

H 2 C = C (H) C (O) O (CH 2 ) n -CH=CH 2 , 
H 2 C-C (CH,) C (O) O (CH 2 ) n -CH = CH 



(15) 
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H 2 C = C (H) C (O) O (CH,) „-0- (CH.) 
B CH = CH 2 , H 2 C = C (CH,) C (O) O (C 
HJ n-O- (CH,) «CH = CH 2 
iiao&SCtCtel^r, n«l-2 0©a mttO-2 

o ©■«**■*-. 



10 &C*JC>T % 



o -, m p -V tf^;l/^<>-fe> 1 o-. m-, p- 
H 2 C = CH-C B H<-CH 2 CH = CH 2% o -, m 

p-H 2 C = CH-C 6 H,-CH 2 -C (CH 3 ) = 
CH 2 , o-, m-, p -H 2 C = CH-C 6 H, -CH 2 
CH 2 CH = CH 2 . o-. m-, p-H 2 C = CH-C 6 
H 4 -OCH 2 CH = CH 2 , o-, m-, p-H 2 C = C 
H-C 6 H, -OCH 2 -C (CH,) =CH 2 , o m 

p-H 2 C = CH-C 6 H 4 -OCH 2 CH 2 CH = C 
H 2 , o-, m-. p-H 2 C = C (CH,) -C.H«- 
C (CH,) = CH 2 , o-, m-, p~H 2 C = C (C 
H 3 ) -C B H,-CH 2 CH = CH 2> o m-, p- 
H 2 C = C (CH,) -C 6 H,-CH 2 C (CH,) =CH 
2 , o -, m-, p-H 2 C = C (CH,) -C 6 H«-C *20 

H 2 C = C (R 1S ) -R 18 -C ( R 1 5 ) = CH 2 (18) 
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* H 2 CH 2 CH = CH 2 , o-, m-, p-H 2 C = C (C 
H,) -C 6 H 4 -OCH 2 CH = CH 2 , o -, m-, p 
-H 2 C = C (CH,) -C 6 H,-OCH 2 -C (CH,) 
= CH 2s o -, m-. p-H 2 C = C (CH,) -C B H 
4 -OCH 2 CH ? CH-CHz 

±iB<D&3;K::tel>T\ C 6 H«tt:7x~U>S#gt-f. 
[0 07 5] tt*y x item^tt^T^^SfcJ:^* 



vmtLx ten it m is b & t > ** , 'jty^^^ 



[0 07 6 ] (A-b) 'J t*>^-7^^;l/S^Cj;0 fcT 
^CD^:^V-CDjgj£^7f^C, ^2cD^eyv-iL 

[0 0 7 7 ] C©J:5tt{fc-&«JiUrBW{c|RJE3na 



R 15 B±2L/cfeCDi|Hl«l'C$)^o R 18 «1I 
«±(Dx-^;U*S^*^r-l^rfeJ:l^3R»l -2 0 
<D2ffi<D^$|3£SH- 0 ) 

±ffi— JttSt 1 8fc*3ftiffc^»£LTtt1*WK£3*l 
A^gSr*4iCOCi^?>, 1. 5 — , 
+it^x> x 1, 7-^£^x>, l, 9 --r^s^c 

[0 07 8] ±IB^ffi (A) CDS^f*iiI^CiE}£T;l/ 

ST?ft4**6 (A-b) ©*tt3W*LC^. 
[0 07 9] ±IE^J&ffi ( B) (C*5tf SK^<**4S0!)^ 

H 2 C = C (R 15 ) C (R 19 ) (R 20 ) Sn (R 21 ) , (19) 



httl^ *(*WCCtt^C(Ci6^4 (B-a) - (B- 
d) (D^ri^£«:WSCi^r** 0 
[0 0 8 0 ] (B-a)i^t*»D^pyx »*L 

[0 0 8 1 ] C<DJ:5ttW^«ffc^*£UTB\ W» 

^;u^;ua<hcDSJ£ttWgi^i^^r, WSffi. W 

[0 0 8 2 ] Ttolr-JmZGI-Z&ffliit&mt 



<3W>, R ls B±20/cfecD<h|5HSr$)^, e R 15 *$J:tf 



40 SW«WHfc^tt£LTH:, ^t*^;l4igy^A, vT'J 
[0 0 8 4] (B-b)l^**K©Apy> % jffib 



[0 0 8 3] ±IE-fl3^l 9 <Dmm%iti$Wl<DM:#fflZ 

M*C" ( R 2 3 ) (R 24 ) -R 18 -C ( R 1 5 ) =CH 2 (20) 
(«*, R 1 5 , R a \ R 23 ^J:e>'R 24 B±3Zl2L/c^CDi ^^^A^^>^*-r o ) 



St:^;H6«^i*tc, TIB— MS 2 OWSShiT;!/ 
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[0 0 8 5 ] ±IB— 13^2 0©^7;l//<^*>tt 1 ^©if? 

[0 0 8 6 ] — JKSI2 0©^;U^ + ^*>(Dl5»t^5cb 

H 2 C=CH-CH (C0 2 CH 3 ) ai H 2 C = CH-C 
H (C0 2 C 2 H 5 ) 2v H 2 C = CH- (CH 2 ) n CH 
(C0 2 CH 3 ) „ H 2 C-CH- (CH 2 ) n CH (CO 
2 C 2 H 5 ) 2 , o-, m-. p-H 2 C = CH-C 6 H,- 
CH (C0 2 CH 3 ) 2 , o-, m-. p-H 2 C = CH- 
C B H«-CH (C0 2 C 2 H 5 ) 2 , o-, m~, p-H 2 
C = CH-C 6 H<-CH 2 CH (C0 2 CH 3 ) o~, 
m-, p -H 2 C = CH-C S H 1 -CH 2 CH (C0 2 C 2 
H $ ) 2 , H 2 C = CH-CH (C (O) CH 3 ) (C0 2 
C 2 H 5 ) % H 2 C = CH- (CH 2 ) „CH (C (O) C 
H 3 ) (C0 2 C 2 H s ) , o-. m-, p-H 2 C = CH 
-C 6 H 4 -CH (C (O) CH 3 ) (C0 2 C 2 H s ) % o 
-, m-, p-H 2 C = CH-C 6 H,-CH 2 CH (C 
(O) CH 3 ) (C0 2 C 2 H 5 ) , H 2 C = CH-CH 
(C (O) CH 3 ) 2 , H 2 C = CH- (CH 2 ) n CH 
(C (O) CH 3 ) 2 , o m-, p-H 2 C = CH~ 
C 6 H,-CH (C (O) CH 3 ) o-, m-, p-H 
2 C = CH-C 6 H 4 -CH 2 CH (C (O) CH 3 ) 2 , H 
2 C = CH-CH (CN) (C0 2 C 2 H 5 ) , H 2 C = C 
H- (CH 2 ) „CH (CN) (C0 2 C 2 H 5 K o 
m-. p -H 2 C = CH-C 6 H, -CH (CN) (C0 2 
C 2 H 5 ) , o-, m-, p -H 2 C = CH-C 6 H 4 -C 
H 2 CH (CN) (CO z C 2 H s ) , H 2 C = CH-CH 
(CN) 2, H 2 C=CH- (CH 2 ) n CH (CN) 2 , 
o-, m-, p -H 2 C = CH-C 6 H« -CH (C 
N) 2 , o-, m- f p -H 2 C = CH-C & H, -CH 2 
CH (CN) 2, H 2 C = CH- (CH 2 ) „N0 2 , o 
m-, p ~H 2 C = CH-C & H,-CH 2 N0 2 , o 
m-, p-H 2 C = CH-C 6 H 4 -CH 2 CH 2 N 
0 2 s H 2 C = CH-CH (C & H 5 ) (C0 2 C 2 H s K 
H 2 C = CH- (CH 2 ) n CH (C 6 H 5 ) (C0 2 C 
2 H S ) , o -, m~, p-H 2 C = CH-C 6 H 4 -CH 
(C 6 H 5 ) (C0 2 C 2 H 5 K o -, m-, p-H 2 C = 
CH-C 6 H, -CH 2 CH (C 6 H 5 ) (C0 2 C 2 H 5 ) 

[0 0 8 7 ] h>*9l*a*— «j£ 
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30 

'j^A-ter t-^h + ^F, ^y^A-tert- 

swy^A, gi'jfvA. gtR**^ h y ^^m<om. 

WSL ; *BMb^ hy-JA, *«Mb*7 y ■> ^*©*lMb 
«tt;*3R{b^H y^A. TkJRfbay^A, y^;uy^^ 
a, x^;uy^A*<D;kjfrfb* ; n -?>;uy ^ 

10 A, t e r t-^f^y^^A, yf^A^W^Pf 

;ursK, y ^^A^+i^y^;u^^^^ Ff©Sl^ 
>, h y zf^jvr s >^cdt;u+;I/T fF^^f 

>^©#y r ^ > ; tryt?>, b^y^ey^yS 
{b^w*^ib^*<o«ffl»WHirffi»Htc*rLT^* 

[0 0 8 8] iECD^l"*— LT4i7>^') 
20 AJ6t>ffiflJT*S. C<D*^ *JU#>Kfb^*J©TJU 

A^7^ K4f^^5CiiCj;ot^n4. 4iffiT 
>*x^AA7^Filttt 7" h 7^f ;l/7> ; &x^ 
A^7>fF, 7* h7Xf;l'r> ; ex^AA7'/ h\ hy 
^f;K>i/;l/7> ; t^^AA7^ h\ b y K 9 s 
^;UT> J &— "5 A^<5 -Y p\ t h 7 7 > >;V7> ; tx')A 

[0 0 8 9 ] iJBWWt^rf»i*W4Yb^«*SJ£3'a- 
30 ;Ux>^©^{b7kJR^?gJfig ; yx^;l/x^f;k f* h ^ 

bFD77>, ^7x^;i/x-f;w v— ;k 
pn*;UA^<D^py>-fbKlb***«WS ; T-te h>, 
>*MK;^*^-;k ^paV-;w -y 

y^ e n/N"y — n-^;l^7;l/3-;K tert-^ 

;k ^nt'^MJ;K b y )i>m<b~ V y 

[0 0 9 0 ] ±BB©«ffift«:*»ttYb^Rl*f^fflS'a-4 

y>*S^Wt^K^ £ SJS S tir * c £ *c <fc 
50 ^ft*f#-2>C£*5"C#^ 0 



(17) 



31 



[0 0 9 1] (B-c) 



10 



20 



[0 0 9 3] (B- d ) *&#*»D^ay>, W£L 
<ttHtt^2r*3ft£^ny>fel>ft< ife lift 



TIB— «S;2 l^r^StiSTJU 
^r^.jH6$#**t/T^*>XttTia-itt5S;2 2^TC* 

CH 2 =C (R 1S ) -R 18 -0"M* (21) 

-So 

CH 2 =C ( R 1 5 ) -R 18 -C (O) 0"M* (22) 
5&t>, R 1 5 , R 18 ^J:^M f ^±^U/ct(D<b|H]^r^ 

[0 09 4] — jH5£2 1*5*0*2 2-C*£ft£:**^T 

^*>©«rWb^»i LTtt«T©J: 5 : 
H 2 C = CH-CH 2 -OH, H 2 C = CH-CH (C 
H s ) -OH, H Z C = C (CH 3 ) ~CH 2 -OH, H a 
C = CH- (CH 2 ) n -OH (ntt. 2-2 0©IM 

) , H 2 C = CH-CH 2 -O- (CHJ 2 -0 
H, H 2 C = CH-C (O) O- (CH 2 ) 2 -OH, H 2 
C = C (CH a ) -C (O) O- (CH 2 ) ,-OH, o 
m-, p-H 2 C = CH-C 6 H 4 -CH 2 -OH, o 
m-, p-H 2 C = CH-CH 2 -C 6 H,-CH 2 - 
OH, o-, m-, p -H 2 C = CH-CH 2 -0-C 6 

H 4 -CH 2 -0H^©r;U3-;utt7KKS^W^b^ ; 

o-, m-, p -H 2 C-CH-C 5 H 4 -OH, o 
m-, p ~H 2 C-CH-CH 2 -C & H 4 -OH, o -, 
m~, p-H 2 C = CH-CH 2 -0-C 6 H,-OHf© 

y *-/-;H4*MS^*{b^« ; H 2 C = CH-C 

(O) -OH, H 2 C = C (CH,) -C (O) -OH, * 

R 25 R 26 C (X) -R 27 -R 17 -C 

Z> 0 R 25 , R 2 *te7km&tctem.m$kl -2 0<DT)\y*c)\s 50 
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40 
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*H 2 C = CH-CH 2 -C (O) -OH, H 2 C = CH- 
(CH,) „-C (O) - OH (n«\ 2-2 0CDS£SS£ 
STf. ) , H 2 C = CH- (CH,) n -OC (O) - 
(CH,) .-C (O) -OH (mSVntt, H— X«K 

sc^t, o-i Qom^m-r. k o -, m -, p - 

H 2 C = CH-C 5 H,-C (O) -OH, o m-, 
p-H 2 C = CH-CH 2 -C 6 H 4 -C (O) -OH, o 
-, ni-, p-H 2 C = CH-CH 2 -0-C 6 H,-C 
(O) -OH, o-, m-, p-H 2 C = CH- (C 
H 2 ) „-OC (O) -C 6 H,-C (O) -OH (ntt, 
0-1 3CDH®^^"r o ) *©*JU?K*t/;uaftWb^ 

[0 0 9 5] ±E<0-fb-&*3^6^n h >*5[#t£#Jb!B 
— J53S2 1 *4l>0:2 2©r^*>i-r*fc8{)K:B«-a 

[0 0 9 6 ] JUE^Jftffi ( B) CDttft *l»tt*rT 

y^itm, afctt^NDy>-fb^^*-JWb^***BBtt 

Suffice <t^rf# 6 nfc*^*7R«S©^ny> % 



< «— «s 2 -ca s ti * ^ n y > t^a < i *> i 

^t^«Mtt©AP^>^ (B-d) ©Office <fc D 
L^o (B-d) «2 2»r*Sh* 

[0 0 9 7 ] fS^P^r>{tl, *fctt^py>{bXJb 

t, TJi/^-Juai**^*««^ny>fb»*W*fflWi 

ft ^ t' - j^I^f* C <!: 3&3t * 5 D C<D<fc3K: 

u r f# 6 ft & m^\t<ow ±M&<D^ a y > * r ju >r — )i 

[0 0 9 8 ] 7 Jl/^r ^JH5:**r 1.11^ n ^ >ftft i 

UTttW^MRtttti^, Wibtf, TIB— ttS;2 3Cc^S 

[0 0 9 9 ] 



( R 1 



) =CH 2 (2 3) 



7—2 0©7 



(18) 
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Ito R 27 te-C (O) O- (xXfiH) , -C 
(O) - (^rhS) , */c«o- f m-, p-?* 



[0 100] -H893t2 3ti3n4T;^^;l««:St 

XCH 2 C (O) O (CH 2 ) n CH = CH 2 , H 3 CC 
(H) (X) C (O) O (CHJ n CH=CH 2 , (H, 
C) 2 C (X) C (O) O (CH 2 ) „CH = CH 2s CH 
3 CH,C (H) (X) C (O) O (CH,) n CH = CH 

[0101] 
[ft 5 J 



2000-1 19350 
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00 2 (CH2)„CH=CH2 



it 0 ntt0~2 0©iafe**-i-. 
XCH 2 C (O) O (CH,) n O (CH,) B CH = C 
H,, H 3 CC (H) (X) C (O) O (CH,) n O (C 
H 2 ) n CH = CH 2 , (H 3 C) 2 C (X) C (O) O 

(CH,) n O (CH,) n CH = CH,, CH 3 CH,C 

(H) (X) C (O) O (CH,) n O (CH 2 ) B CH = 
CH,, 

[0 102] 

HbB J 



o, m, p-XCH,-C 6 H 4 - (CH,) „-CH=C 
H 2 , o, m, p-CH 3 C (H) (X) ~C 6 H 4 - (C 
H,) n -CH=CH 2 , o, m, p-CH 3 CH 2 C 
(H) (X) -C 6 H 4 - (CH,) „-CH = CH 2 

T 0 n«0-2 0 (DMIS^aTo 
o. m. p-XCH 2 -C 6 H 4 - (CH,) „-0- (C 
H 2 ).-CH=CH 2 , o, m, p-CH,C (H) 
10 (X) -C 6 H 4 - (CH,) n -0- (CH,) B -CH = 
CH,, o, m, p-CH 3 CH,C (H) (X) -C 6 H 
4 - (CH,) „-0- (CH,) B CH = CH, 

To ntt 1 -2 0<DSIS&*3IU m(iO-2 0©IM 

o, m, p-XCH,-C t H 4 -0- (CH,) n -CH 
= CH 2 , o, m, P-CH 3 C (H) (X) -C 6 H 4 - 
O- (CH,) n -CH = CH 2 , o, m. p-CH 3 CH 
,C (H) (X) -C 6 H 4 -0- (CH,) „-CH = C 
20 H, 

o, m. p — X C H 2 — C b H 4 — O — (CH,)„ — O — 
(CH,) B -CH=CH,, o, m, p-CH 3 C (H) 
(X) -C 6 H 4 -0- (CH,) .-O- (CH,) .-C 
H = CH„ o, m. p-CH 3 CH,C (H) (X) - 
C 6 H 4 -Q- (CH,) n -Q- (CH,),-CH = CH 




C02(CH2)nO-"(CH 2 ) m CH=CH 2 



30 



To nttl-2 0©8SS:, m« 0 ~ 2 0 ©Sg&*« * 

H,C = C ( R 1 5 ) -R 17 -C ( R 2 5 ) 
R 1S , R 17 , R 2 5 , R 2 6 , Xtt±»Ofc&©<2:l5l 
R 28 B, aS»S^, -C (O) O- (xxf 
^S) , -C (O) - (>rM) % SSfctt, o-. m 

[0 1 04] R l7 ttgH$*§^ *teBflaR«l — 2 0© 40 
2«<DW«S ( lffl«±©x-^;HS^*^"CC*r«> 

^-^ny^M^ffitt^t^nri^cDr, R 28 i u 

tC (O) OS^>7 x^l/>Sf^t^,MMT*l 
25 iLTtJC (O) OS, C (O) :7*~U>3K# 

if*uc*. 50 



^"To ntt 1 -2 0©1ER**U m « 0 - 2 0 <D£$fc 

(X) -R 28 -R 2 6 ( 2 4 ) 

[0105] ±K— «Si2 4©<b^»B, A»WCC«T 

K©fb^»*0KVc#s. 

CH,=CHCH,X X CH,=C (CH,) CH,X, C 
H, = CHC (H) (X) CH 3 , CH, = C (CH,) C 

(H) (X) CH 3 , CH,=CHC (X) (CH,) „ 
CH,=CHC (H) (X) C,H 5 , CH, = CHC 

(H) (X) CH (CH,) CH, = CHC (H) 

(X) C 6 H 5k CH 2 =CHC (H) (X) CH,C 
6 H S , CH, = CHCH,C (H) (X) -CO,R, C 
H, = CH (CH,) ,C (H) (X) -CO,R. CH, 
= CH (CH,) 3 C (H) (X) -CO,R, CH, = C 
H (CH,) 8 C (H) (X) -CO,R, CH, = CHC 
H,C (H) (X) -C 6 H 5 , CH, = CH (CH,),C 

(H) (X) -C,H„ CH, = CH (CH,) ,C 

(H) (X) -C 6 H 5 



(19) 



35 



[0106] T;u^r-;ua*wrs^^ny>{t^;u*- 

o-, m-, p-CH^CH- (CH 2 ) n -C 6 H 4 - 
SO.X, o-, m-. p-CH^CH- (CH a )„- 
0-C 6 H 4 - S0 2 X 

[0107] r;u*-;u*4^*W«^ny>fb«* 
;Wfc»£#*f#SC i 

[oi08]*S^ay>4iftr*4, HI— 20 
RRtttto*^ #y=f-/k ^'Jr^x #y#;i/#r> 

(Dfb£»*0!K*r*S. 

[0 109] i?b>^'j3-;k 1. 2-:/n;0^ 

:*-;k l, 3-^nA>^-;k 2-^;l/-l, 
3 -^a^>S/*-;u, 2, 2-s^^-i, 3-:/ 
p^>5^f--;k 1, 4-^*>5/*-;k 1, 3 - ^ 
#>s**-Jk 1. 2 -^*>5^*-;k 2, 3-^ 30 
>^:t-Jk t'-^n-;k 1, 5 -^>*>5/:*-Jk 

i, 4-^>£>^*-;k 2, 4-^>£os^*- 

;k 1, 6 --^*-y->>^--;k 1, 7 --n.^^>^^ 
-;k l, 8 -:*£*>^:*-;k l, 9-y^>^^ 
-;k l, io-f*>v ? t-;k l. 1 2-Kf^> 
s**-;k i, 2 -i^n^>£>^:*-Jk 1,3- 

S^n^>*>S/:*-;k 1, 2 -2/*P^*-y->^* 
-;k 1. 3 -S/^n^*lf>^*-;k 1. 
p^=HJ->^;*--;k jfy-tn—M l, 2, 4-:/* 
>hy:*— Jk Jk i/V^y^JK t Ka^ 40 

1, Ka + ^t7^u>, l, 3-^t 

Ka*v^^^u>, l, 

> v 2, 6-^bFn+^t^^Uk 2, 2' -b*? 

*y-;k 4, 4' - * ;k (4-tfa 
+ ->^^-=-;U) 4, 4' --fv^nfjf^ 

x^-vik 3, 3' - (x^u>> ? ^^v') S^^y- 
;k a, a' -S^t FPti/-p-*^l/>, 1, 1, 
1 - h (4 - 1 Fa + ^x^jb) x£> % tfa^/ 
u-;k i, 2, 4 -^>4f> h y*~;i/«<JM<y*- 
;u ; fccfctf, ±SB*K y ^-;Wb^cr>r;u^ y£JH* ; 50 



sftM 2 0 0 0 - 1 1 9 3 5 0 
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x^l/>^7^X 1, 1, 2 

-^T5 y ? e nA>, i, 4-v7? sy*$>, l, 2 
-yr^-2-^Wn^ 1, 5-^7^^ 

2. 2-^^^;l/-l, 3-7'pA>y7; 
1. 6 ~^^rV >isT 5 1, 7-^?'£>> ; 7 
1, 8 ~*5> ZlsVr % 1, 9-^7^^ 
1. 1 0 -i>T 5 Skills. 1, 12-^75V 

Ff^>, 4, 4' -y^b>t^x (^a^+S/juy 
5>) , 1, 1, 3 

7^i/^a^W> ( 1, 4 -tyT ^. yiy^u^V 

>, l, 2-7x^u>y75>, l, 

^7 5> 4 1. 4-7x^.l/>y7^X a, a' ->> 
75 y-p- + i/U>*fi)#>J75> ; **J:cU:IB#y 

75 >ft^(D7;^ y^JSHS. ; i/^VM, 7n>i, 
^^jl/va>ft ^W7P>i, p-m#K % 

$0u*;uBL r^tr>tt, l. 7-^:/£> 
1, 8 -^£>>>*7;i/^>il l, 9 
1, 10-f*>^W> 
BL 1, 1 1 # > # ;U3F>BL 1. 12-F 

r#>^27;u^>®L 1. 2 -^p^>£>^27;1/#' 
1, 2 -^a^^>^#;b#>SL 1,3- 
i/Z a^*-y->i>*7Jls7F>^ l, 4 -s^p^*-*^ 
^*;i/#>fflf, 1, 3, 5 -is?a^*V> h y 27 

2, 3 --^>-fef> h y 27;U^*>Sg, 1, 2, 4, 5-^ 
>4f>f h 5 27;U#*>K«<DjJ< 'J 27;UsJ<>» ; 4j «fcCX± 
iS^y#;U#>i&DTJl/27 y&Htt ; 1, 2-x£>iP 

^:*--;k 1, 3-^a^>^?-*— ;k 1. 4-:/£ 
>i>7-tf-;k 2, 3 -:/£>>>^:*-;k 1, 5-^ 
>^>>>^*-;k 1. 6 -^+if>>^:t-;k 1. 
7-^^*^>^^^-;k 1. 8-*^*>^f-*- 

l, 9-y^>^^^-;u, 2-^;U27^*hx^;u 
x^x;U, p-*^U>-a, a' 1, 
2-^>-tf>^^*-;k 1. 3 -^>4f>^^^- 

l, 4 -'<>-tf>2^:f-;k *©?f<y ; 
*5cto\ ±I2^K y nr-Mb&1fa<DT))'* y £JKtt[ ; % 
fby^^A, sfcfb^hy^A, stftay^A. 
[olio] ±iacD^<y^-;u, #>j75k ^y*;!/ 

[oiii] ±ta^ffi (O ©*H«*4>tt< it i 



ftC^, ^ftWCCtt^Kia^* (C-a) - (C-d) 
[0112] Sc*, ±BO*M»tfUtt< i l ffiMTf 

^t^jbM^tit aar-s (D-a) - cd- i ) 

©Office J: 0 Sac i3&st?*S. 
[0 113] (C-a) *tt«*5t>a< dbfelfi^T^ 



(20) 



37 



r£ 0 



[0114] ( C - b ) tK»**4>& < 4 fe 1 fflWT £ 

t'^;^i^fti7 y;W ve>T*~ hfor;^^^ 

[0115] ( C - c ) tr U ^>^<Dt6SffSET, 

2 ij;lHJau FV©7;uy-;u*$WM^ny>fbW 
4fi363*4#tt. 

[0116] ( C - d ) KJ»$to??£ET. *M»*d>& 

< i*> ifiiwrsfcr-JWK*^(tiT^y;i/BJ*©T^ 

y~;l**W#^#>»4*SJ£3-tt*#ffi. 
[0117] (C) 0*ffi-Cffll^4*Ba«r^tt< 4fc 



H 2 C=C (R 15 ) -R 16 -R 17 -OH (25) 

(SC^ r*\ R l6 ^cfc^R 17 ^±aiL/c^©i(HHir 
) — #^fcM^tt©7;uy-;i^teJ:tf 

v-4 UTJgj£3ii i>(DMft. Ll\ 
[0119] (D-b ) y tf>^7^;bS^«cj:?) tr 

[0 120] COJ:5«cfb^*iUT««F«:|85e3tia 

-«SSi2 6{CS^Stl4fb^W»*«*Cf 6tl€> 0 
H 2 C = C (R 1S ) -R 18 -0H (26) 
Stfi, R ls 4oiCKR 18 B±aU/c*><Dit5]^-r^^ 0 

[0121] ±E— )tta2 6CC^3n4fb-&*il/T« 
WfclH£3*ittl>#, A^§Sr*5il^Ci*> 
6, 1 0 - ^>tHz^-;1\ 5 --^*-b-/-;k 7V^ 

(D - c ) mW4 - 1 3 2 7 0 6#&*ft£KM7j*3 



10 



-a) - (D-f) ©J:5tt#&#W^3*l***, Ctl 
[0118] (D - a) y tf>y^^^;US^tCct?) tr 

-;u^a^ft*^-rsis^, tib— «s;2 5^r*3 20 



30 
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* Sl»tt*||||$*{b^*iSJ£3*4C<!:K:J:0, 

tc*MS**AT*2rffi. 

(D-d) IH^jBWp^^*jiU*-&CcJ:?)W6h4— 
2-C«3ti*ft*-^ay>tt-&*^&< ifc 1 lit 

«ai*W'rsS5Efb*;u^-*>*SJ£3-i*r/>ay> 

M + C- (R 23 ) (R H ) -R 1( -OH (27) 

R 1 3 , R I4 fccfc^R 18 B±aU/c^CDi(H]^-C 

<fc<E>o ) 

(D-e) M^W^^*^«^«:J:0»6*iS-i»* 

i^«««^li«-fb^ft*^ffl3-ttrxy u-hr^t>5: 

[0122] (D - f ) l^ti©/MJy>, JfS u 

< «— 2 -cai 3 hs^n y > *5>a < 4 *> 1 mm? 

£ tr ^;b*»^ftcc , Tf s-ass; 2 8 *re« 3 ti £7k$ 



CH 2 =C (R 15 ) -R 18 -0"M + (28) 

CH 2 = C (R 1S ) -R 18 -C (O) 0"M + (29) 

[0 123] #§m~C\t* (D-a) - (D-b) ©£5 
^ W»#J:0 2B»'t?*Sja*6 (D-b) ©*tt#3 
[0 124] Sfc (D - c ) (D-f) ©J:5&KSR 
ny >£§£8rf £ C 4 «: J: 0 *«»*»AT 

tt. fW»# J: f3 * 4 jS* & ( d - f ) ofimt 3 



±ta©j:5fc»a3nfcT^y^^»*5R«iccwr4* 

40 ^{*&t*t 0 , »P7K»ftf ftS 4 fc F nf y 

y W JRf b^B&r t F a f y ;W bKJfr&fT 9 C 4 cc J: «9 , 



£— «K2r^3ti4«*-^ny>tt^*il>tt< 4fc 

i fitcwr4t^-;usa^©/>py>*. jp7K^ft?** 

H- [S i (R 3 ) 2 _ b (Y" ) .Ol.-S 

R J *JJ:c;R 4 tt, t^hfci8l«l^2 0O7 

n*)im. mmwL 6 - 2 0 <dt y *fc«»*» 

7-2 0CDT^;b+;U*. Sfctt (R' ) 3 Si- 50 



ft^ffioct Fns/y;u»*a»A-r4c:4*J-c#4. 
[0125] ftP7K»»1±S4t FP^y^a*fiH*Jfo 
y^3K{b£«54 0T«, PfiS«3*i36cl^, TIB-^S; 
3 0r^3h4fb^ft*s*lfe>ti4 a " 



i (R 4 ) 3_ B (Y" ) . (3 0) 
(R' «R*»l-^2 0© lffiO^bTkKK-CA-oT, 

10 ~e^3ti& h y ti^^^P+^s^u, R 3 ^ 
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^JBttSSr^fo a BO, 1, 2, *fctt3*. * 

bBO, 1, SfcB2**t. mttO^-19©BE» 
r*4o /c/cL, a+mbSiriiCiSWatSt 

[0 1 2 6 ] Y" t LtlJ, ISSBSftttl^ ^h* 
^>^rg, Tya + ^I, TJU=J*^S V 7; FX, T 

^SR^W&ftSo c©rtrB* ^ay>S^St*0 10 
*/7W;^pn^7>, ^ Cc ^ y ^ j 1/ ^ n n -5 > ^ 
[0127] »7K^M4Sch hFPS/ y 
LSJ£3***BWiciree3iattCi. b Fu>"j;bS£ 

So 

[0128] 5^*;UM*&ffJ<t LTtt»fclMHtta< # 
t h\ 2, 5~^^^;b-2, 5- 

;i/-2, 5 ( t - 3 -^zs 30 

^ ^)i^)V^^iy F\ t -yf-Jl? %)l>'<;l>jr3r 
*>h\ a, a' -bx ( t -:/?-;i/^;M-^» 

F\ m-^ao^JW + ^F, 2, 4-^# 
np^yyV^t^ 1 ^ F\ ^^n>f;i/^;u^+^ F 

©<t5tt^T^l/^l/**^ F\ a$JBL*B{- t 

k 1, 1 ( t -^Jl/^Jl/**^) is? 40 

p^*U->, 1, 1 - 9 J> ( t -^jU-^I/**^) - 
3, 3, 5 - b im ^-;u^^n^*if><DJ:^^c^;u* 
^->y ^-jHf^tffehS. 

iTJU=J-Jk 7^ft: h\ ^ F >^ a^~ 

^-u-7^>$sf*, a^ (o) -^t^jbf burnt? 

#|£LTB, RhCl (PPh 3 ) 3) RhCJ 3 , Ru 50 



2 0 0 0 - 1 19350 
40 

C1 3I I rCl 3l FeCl 3 . A1C1 J( PdC 1 2 
♦H 2 0, NiCl 2 , T i C 1 &tfiWHf Ctl 

(A) ^©TJ^^bSlmo nc*frO, 1 0" 1 — 1 
0~ 8 mo 1 <Dtim~cmi>2><D&M:< , JTSKttl 0" 3 
— 1 0" 6 mo 1 (D|5fflrffiC^CD^j:^ o i 0''mo 1 

[0130] b FOJ/'JiWtKJCfcB, &«»T>fcigJ« 

[0131] b Fo^yjwi^je©siEaatt«wtciK3e 

Sfittt^ S*tt 0 - 2 5 0 "0, »*l/<tt, 20- 
15 0°C, SfcSfS L<iJ40-l 2 0°CCff^tiS o 
<JB*»«¥SIS>±e©J: L~C»^$n/cS^f** 

j»r s i is v j - jvm (tc&s&rr z c t &v # 5 . 

[0 13 2] »P7>:^))?tta*s**r*«>Si8^tctt, KJ£ 

fc£ Pd/CJUttRJtFF, «Wi6ffi<h<!:fc0cSJ£S-a:4 
(J. Org. C h em. , 31,885 (19 
66), **C^B, B^WTF, tWKSSRiiSlSS'&S 

[0133] JD*»)Wiaai^Ma ^tcttJRr* 

TS bx;k^M^r{*B, JJB© <t 5 Cc«Jg 5 iifc^ft < 
(I I) -M6tSb$ni)^^ft^, 
XSiR 2 ~G-C(0)C(L)=CH 2 (6) 

^esfcficcawsti, x*jffl*#wttis-cag, gbi 

*j <fc V L 1-20 0 

— iaS6tc*5Cir, RffittS tittle GB-CH 2 0 
-CH 2 CH 2 0-, -CH a CH a CH a O-*yJ:Cf 
-CH 2 CH (CH 3 ) CH.O-^SJSR-BWJrOaWS 



(22) 
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[0 13 4] COSJCBCC*Jl*T, Xlil^ft ( I I ) CD 

^7^-;Hil^lt5/a+it> (BP*. Si-O- 

ts i OHS^Mtaci^r^ai-c*^ tux 

^-;UW#gttb^;U^S^f* (I I ) CDS i OHil^ 
£fetf~;WK»£-{* (II) *$!JS-r4fc«?>«:ftfflSnfc 10 

is "7 >ft CD 0 r #> £ o 

[0135] cosjeiiftswccwasas* <«*. 

<<WfcttJl^W©«HIB>>6lT«:*»H(D±R«:tei» 

1st ;t>s y u- h^!g#ffij(D^7><bbrfflu6nr 

;k i-7'Db*Jk ru;k :/nys¥;k n-:7>;k 40 
i - :/?-;k n-'O^-Jk n-^+t^k t^n-^* 
5>;k 7x^.;k rF7bFa7;l/7'J;k -^^k 

V^^k n-r>ik n-F7^>;k 2-ih^>x 
^;k 3-^ h + ^r/^k 2-iF^>-2~iF^ 
x^;k ^h+^K^^k 2, 2, 2-HJ 
7Jl/tDi^;k ^^tr^U^a^ v:/n b # ;k 
i/x^Jk ^"n^^->x^;k -Y v^n#*t/i^;k 

h+i/x^Jk + S/O+fx^k 2 - 
yp + i/x^Jk ^i/D^i^^^k 2-x 50 
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^t^'at'Jk xh^abik xi^i/7'a^ 

[0 13 6] *^iCfl^m»»^L^7;^ + y7 
;U+;U2 -isTSTZ y U- H2, ^ h^->x^;U2 - 

<r^^>s^±»j>*^ccteiir«, yx;t>m 
^±S)J * SRflp b r # t> t > . 

[0137] fflueti^7^3f->l^ihS'Jt*S£^ 
?fb*£3Riltt©Jtttff!£ LtBXCDJ: 0 
6ft£ D T&to*>, *, ft®, ^^^;bx-f;k s^x 
^;i/x-f;k ^7^f;i/x-t;k t-^;u>^;ux- 
?\>k — ;k x£y— ;k :/a^v — ;k YV7' 

pv>v- ;k 7i^-;k <hZ7 ? 

& 0 *^^l^n^>T^^>fi^JLh^JibTCDH 

©E^lttSaMfdftlSSftKStf U 50-lOOppmt 

0 p pmJ:0*Jte^ttt«*ft*itic 0^T<, 

1 0 0 p p m*iB^S i«*igflrsefb3Wiac 

rfcittoai^ 

[0 13 8] *«93Ccffl^6h4Wb{!iiS»J4bTtt. 
^^^>x-^;U*5j:D f ^<D^f* («T r ^><t 

5) WSK, *ti&©Yb^*CDtt36^6atR3tifc 
-a * «r»£Lh*sffl ^ 6ti * . ilBRfbiBIBRIK: ^ 

g^jg>fb^ji 

^ 5 «5 > x - ^^©MSRJOR-^tt , I^cDrt ffiij K E?U LXt 
(Dtp^SBS fctt*©±T«:MSPI * > S /c«^H ^ 4- > 

*Effi*S^cj:0<h0iA^[4H^*4o **>fl@!Ka* 
7 , J>x^f;Wil8-^7'J>-6 (x^ix>^^5> 

F©attt6«40 CCt\ 1 8 W:3RO*!IS*^ 

Yb^«Ji*CDfl|Jfitt, >r = Ml/ t a -Kfa*KD«« 
(James J. Ch r i s t ens en, De 
Ibert J. Eatough, Reed M. 
Izatt, Chemical Reviews 

1 9 7 4, Vol. 74, No. 3, 3 5 1 -3 84) 

K^Shtiii, *#6^cc*jiiT« x cneoft^tt^ 
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-^;l«©BBR«\ S*. Stflt 9/^ «*«*c«tO — 

x*u>X<D#K:|R6*t*\ «x.^>VI, 5>^U^ 
r'XVJl'Ms 1*7 F«, ^^>yi ^ 

r u>l, ^>£y ^u^S^kicfcoT 

^ntutwi^, *i * « x * u >s 

r-fe^^S, y*x;i^ ?;i/:t 

SwIllfiT*4. 20 



ffiliLtf, #&HS6 0-2 6 5 1 3#^g, 
¥ 1 - 4 3 7 9 0# SfR, #RIHB 6 3 - 1 2 8 0 8 8^ 
&H¥3 - 1 6 7 2 7 9#45r«{CH^Snri*4 

*y7Wi/>**f-f F*j<fctf*©R*f#*T^r«! 
[tfyT^+ur^+iM F] ^^^'ja-ik 30 

rKVl, 3 -^Db*l/>^'j3-;k #y F 

;UtFU>, 3-bX (^DD^W) 

4 F\ aPUf h^^*l/>x-f;l/y>J =i- 

;k #y l . 3 -t?**y #i>2, 2 -b** 
po^^b) ^obl/>t+t^ F\ x?-u>:j-=MM 

y>, hyyy-by>, ^F^yyH2y>*<D#yyy 40 

F y *fc, dfjx-f;^ 

u £ >Wtffl# y * - ^ £ or rf? je ^ nr t, > z>&m<o # 

[#yr<M i L'>**iM FR3W*] ftaw«c#yr^ 
tw^Fi^iox^f;k ±B#y t;u*u>*+ 

1f>f Fib Fa+^«^Wt^18iCDx-^;^^tf 

*ft&rt*»*L<fl§<r>6hS. «fBB¥4- 50 
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2 4 8 8 8 6^^fcHK*3*iTl>4ffc^tt, W^tt-Y 

vt/7±— hx^;M y Fiipy x^u>^y 
3-ju<t©^^«*©*yT;u*u>***^ FR 

m*&. *mmmt&mm±uxtt?mc&mzfi2> 0 

>**1f>f F1«Ji*WTSfe©r*n{**«IB<DW^fcffl 
*OT±0TflWWC*4. ±Kx*fvU*«tefeL5 5 

^'J>8, n y-Y * 

r*y;uBL ^£^y;uBL vw>» % -Y^^>i 

^y-r>M, £ -^y ^;i/#;b^>K, p - 

, 73x 5 m, y*n^*>-l, 2, 3-Fy#;U#' 
^x>K, ^V7^;bR, h f J 

^ y v hE tO> y 7 HW 4*tf4Ci#t*4 B 
^Lt, ^'J7WU>tW^ FIiftilt(Dx^ 

[ i ] ^yx^u>^y3-;^^7;Wx^t 

fr s #'Jxf u>^yn-;^7;l'WxX7';k ^y 

r^n b*u>^y n-^u^r^+^x^^u^ (FO^tir 

•fe-r- h , hy7;l/t7tr-h, ^^7U-F, 7^•rT 
U-F, ^*U-F, s* % 2 y hf(Di^f;l') o 
[2] t77^-M, TkJJSb^y ^-;l/A, hy 
y ^n-;i/^o^'>, ^y-fey>, T^b'>St, Fy^ 

y^K, ^7 4 >7^-Fit^ y>K, T4WSD, 
#yr;i/*u>**if-Y F#»n«5« (7Wu>iut 

B, Wttfx*u>, 7"Pb»f) „ [3] *y* + 
^x^l/>yjk^>xxfik 7^F5^U-Y>it-5i< 
y^+^x^u>v;bb^ F, (^y^+^T^+u 

» ^yt^^u-F, (#y**s/T;b*u» #y* 

7afi/>?) „ asfc, ±iax-^;b^«JSb^ 5b F 

;U, y*nAy-;l/, ^77^y-;k ^+*y-^-;b v ^ 

2 -x^;b:t^£y — "ft! J — 
)\y, ^ y ;bT^^-;U, H2^;UT^3 — 7f7'J 

t7F-;k g-t7F-;k ^uv-;k t-7>;b7 
^y— ;k t^il/7xy-;k y^b7^y-Jk p 
^nn7iy-Jk U7-;k b7 7x7^A, 2 
-^PDi^-Jk x^u>^r>bFy>, MJ7 
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>^-;k l, 6 ^y-fey>, 

1 1 ] y x ^ u> y »; a-M ^ r^Wi-f ;k & 
yy ^-Hyri^^-fJk ^^ot^>^y rj 
xf;k ^atVk zf?J],m) . [2] #yif 

u>yy #y if 

«yf;k xf;k ^at*;k ^f^k -fe*> 

;U, if;l>, ^ot;k :/f;W ^y;U, -fe^;l\ x 
[3] if u > ^ «J a 7 'J - ^x - f ;k 20 

#yx^i/> y y n y - ;u j. — (TV- 

if*iUT^ 0 0^1 0 0 0 0©|6H 

^foh&<Dtim £ 0i>. chit ^fii0 0*Sl©t 

©ttWt{!ia»ft**«d>&< . Sfc^ltf 10 0 0 0* 
gx.Si2 -IsTSTZ y Kc?gfl?01t< 

[0139] *«W©^*JfflSE»CC*j^TBMbfflil*J 

KB 0.00 1-1% (J:9jffj!U<B0.0 1-0.1 

%) , ±Kr;u*u>;J-*i^ KB»tt*flH>4»£fc: 

BO .0 1-1 0% (<£?)*?£ 0< BO .1-1%) T?* 

U*C(i, «*«WHIIIS5 9 - 6 4 6 8 1 #&«fcBB« 

£0.0 0 1-5% (<k«3*?*0< ttO .0 1-0.5 
%) tt5Ci*s»f*U^ 

<lHR^bS9>*»IBCc*yl^TB, Mi^f* ( I ) iBSUtc 

#tfbsa<fc ittm^7^ y u- hK««*ja>ttiftcc« 

Rj^S'J 50 
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'j2-xf;K^>;k y>Bh'j7x^k y>Kh 
y^u^l/f^o, ^ or, £ 

;u&:/f ;l^>f -l2^»i?ixf^i 
ix * f;l/»*Jftf h ft h o 

r;ua-;ugiS<tor©^>#xy;*y 
t^xxf^iit, y^>^xyxy h-;uh »jt# 

yu-h (rtT^Sppi OrBKAYARAD D-3 3 

0 ; B *-f bSlftSC^ttlt ) , ^>^'Jxy h-;Uf 

h77^'JU-h (rfrl*pn<h OrBKAYARAD D 
-3 2 0 ; H*jb**35*tiW) , ^jfi'J^'J h 
-;^>^7^yb-h (TpJKiSiOrBKAYARA 
D D - 3 1 0 ; H*^bjH*3C^a») *jJ:CK^>* 
xy^y F-;^W7^yL/-F (SKiltiiK 
AYARAD DPHA ; H*^fc*»S^ttt!) . 36 

tcB^>^xyxy h-w^^a^^F^tti 

/cttty^>^xy^y h-W H t7^>Jl/-h (TP 
Mppi OrBK AYAR A D DPCA-20, KAY 
ARAD DPCA- 3 0, KA YARAD DPCA 
-60, KAYARAD DPCA-120 ; UM\M. 

1fe£#ttS[) 3?&mfhftZ> 0 7^JP-f;HifclW 
^^yp>f;US («Ti*^ttt r^Un-Y 

fl#«iLTB, h y^f n-;u^a^*> h y (j$) 
7d"ju-h, ^>^xyxy h-^MJ (^#) 
yi/-h, ^>^xyx y h-^-r hz> y 

(^#> r^yu-k x#^> r^y 

u-hteJ:^>^xyxyh-^ffi*y u*) r 
? y o^ hfW^n^ 0 

#y h^t-;w #yx^f^*yt^f 

aMRfCTJ© 2 - S'T -> T * y U-h^©iB^*«, 

o^its^am^ or, piasra*s»as o < b 5 st%- 

4 011%, Bcjf S L< B 1 0 11%- 3 0 It%t? 
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y # ft £ *«)B«l > t«MK L «B»r > 

«fflifc>>**93CCJ:S«!{fcttJliflE»B 1 *?* 0< tt 
[0141] ^KOWt!^ja»©8Mt«a>tttti L 

b. ±e©sa»«a^cc, v-y>m 

[0142] * 
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gttfcWcto & G P c Sfigtt, * a n a i 

y * u >gs«fflr*j£>/c„ 

l 

0 9 0 0, ^fi^flJ 1 . 12 ©PS*Sic*3RS*}*o 

#y (r^y;UM^?-;u> ccds^<*2 0. o 

sic. ^^^»j;uK*y^AJt&i . 6 4g^JDx., 

)l ( 1 5 OmL) t#RO, **J<fcV^ Y>r«6»L 

s cite pi^ttKi^s^yn^jHisw-r-s^y 

1. 5 2f@-C^>o/c 0 
1 

irf#6h/ct^fti, rUflRco^T * y u- 



(51) Int. CI . 7 

(C 0 8 F 290/02 
220:50) 



F I 



(26) 



mm 2 0 0 0 - 1 1 9 3 5 0 



F £ — A (## ) 4 J015 EAOO 

4J027 AA02 AA08 AF01 AF05 AG12 
CB03 CD09 

4J100 AB02P AB03P AB04P AB07P 
AB08P AC26P AC27P AJ02P 
AJ09P AK32P AL03P AL04P 
AL05P AL08P AL09P AL11P 
BA03P BA05P BA08P &429P 
BA56P BA77P BB18P BC04P 
BC43P HA08 HA21 HA55 
HA61 HB14 HB20 HB39 HB42 
HC04 HC28 HC43 HC63 HC85 
HD07 



